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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink Jet 
recording head capable of enhancing piezoelectric 
characteristics without increasing the width of a 
piezoelectric element a method for producing the same 
and an ink jet recording apparatus. 
SOLUTION: In an ink jet recording head equipped with a 
piezoelectric element 30 consisting of the lower electrode 
60 provided on a vibration plate constituting a part of a 
pressure generating chamber 12 communicating with a 
nozzle orifice, the piezoelectric layer 70 provided on the 
lower electrode 60 and the upper electrode 80 provided 
on the surface of the piezoelectric layer 70. the region 
opposed to the pressure generating chamber 12 of the 
vibration plate is provided asthe projected part 51 
provided so as to be inclined to one side of the thickness 
direction of the vibration plate from both ends in the 
lateral direction of the pressure generating chamber to 
the central part thereof and at least the part on the side 
of the vibration plate of the piezoelectric layer is provided 
along the shape of the projected part 51 to increase the vol. of the piezoelectric layer 7 without 
increasing the width of the piezoelectric element 300. 
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mm i ] / x*M)pi=aa-r *Ea»£fes«>-« 

t**r«*tt*±lstttt-6*vfcTaa, ttTH«±(= 
Wt 6*ifcE**«a tfB&tftJiaavettlt 
-fc««*S>««Et**£fl|a.S4:/*J>x y hSSBSS 

niBts»tS(7)iWEE*«^ai=*fiP)t5^iaA^ttE^ 
**a«>ia^ifi] isg4S»A> e * *»ic a* ^ r «rc«»« 
©ff *#ft-*ai=ftft Lxm ttitzxm t u o x 
y , t&EEBftfl<0'>fc < 1 1 WEfiUiSfflllifrffi^ 

J/?i>xv h£EB<N9 K. 
Ea»£3flMiz8tt L"Cl**c k$®nbt&<( 

aiBftA *j k, 

wttu9i0itrEancic» ofegns a ? * %m%mo 
[Mfcae] »#ai *- 5 ojfir*i*M=te^r. utrffiE 

[»*« 7 5 »*3H i ~ 6 ©ffl;h.*M=fc<,*-c, urns 

y«Mte*t, 1»EE«**<0fcJf;!)<jaB&tfy V??? 

[Jf*a8] a$ai -*7»fii^©'f>^»Ji^ k 
hAeaai. 

If &*Vfc»ttBLtl=TW«S, E*(*JMktfJtatta* 

a*a« L rfca a ;: 1 1 * y «jbe 

**^Kttft*«*ttl=ttEE**ffftlfflna±ta 

ftfE»tt©-;*»«)£/<* *£#f::flrK3lti 
«*J»tfLT, ttG*«ailEE4Jft&SJ:tt«fftta> 
aE»ttK*aEEft*&£0«*flaaa* & 



-=>*L-caEE*a**»*r*«2©xafc» m 
? u TfrEE?3»4s*»«r $m a wis * « « 

ft. 

[ft#Bi o) l»»»9l=fci\T. 1&E»1 0X8 

mizm^ x mmw&zmt $ xa * c ± 

MMtbt*<f><r9x<y hStER^ h*«>aft*ft. 
[»#*1 1] It** 9 left HT. mrESMaxs 

i*, im&&*t<it--i,?ix, nrEEA*^sicj» 
rWEwistt* »^-r $x« t * c t * a« i -r 

*<f hSCEJR'Nv K<7>«a££ft. 

[ftna>fta«Ka] 

[0 00 1] 

[*«<&***&»&»] **ei*. -f^ftStttHt 

*y X/i/Wq taat4E*»^S<D-Wl=fili€«^ 
UTE«*^S»«U-C. EWJU^WRttlcjiy-O^ 
SS*tttt*1*S-f hsnft^y K&U*«>ffll 

[0 002] 

eE*»±aro-w*«Hifi-e«fitu. =<d»»«$e 

re*^l=* y SE»*1*"CE*»4afl)«f * JflE LT 

E»^v Kiel*. EB*^ A<|fi*|6j|=#* % iKiHBt*«I 

&» i e-K«>E«y$*ix-^fcfflt,k : t.eo&, fc 
^IRK*- KOEttr* fax-^i ^ffiffl Lfcto)fl) 

tooo3] ltr»«4EW*^<0Slil5*jg«itti=^}$s-tf 

s z t iz * y e ii «^aw»a $ jeib $ -a- $ = t #x * 
y »it « i: t> 5 h«*xs^ % « y ^it tHrs 

EB*?$Eftft££l;ttjftftti> UTHEf 

[oo 0 4] c^te»ura*i*. Ea»tto^'j-> 
*>-K*E*ft*a«>»)Kt^ib*rte^u, zhtm 
ffctsti*} tottm** xaT?»«itti=Ett*T* ft 

«±. %«aa^aaA<Mi^«y. »ffiaE?i3s<sK 

[0 0 0 6] »*<0Efi8<Nt/ K<0^i5^*«?j|l|-r 
1«M¥5-2 86 1 3 1#^aiCS&^$J:? 

»»fi«?i{s***:i=s-5T«aatifizj:y^-)aE 
a#ii4»£»j«u c©Ea^asy v^7-fai= 
* y E**^ai=»a;rsj»«i=«i y^i+r«-E*ft* 
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[0006] c*vc«fcfh.tfE««?-*aaiRi=ttft(t* 
of»ff$#«-eE*jit*£ ft y wit* 

[0007] 

[»«*><#» U* a i*«RB] L*L**»6» ±3S<0 

6(=Btt&S*}ft±L* EW**<DEW*f 
*l^1»JMl*««£S4<fty. EttRTOttXI* 

** Mm LT{tae*Mg*e« t mwwtitto ±ra 

ftttltfft c, Aft l> 1 1» 5 Mffltfife So 
[0 0 0 8] ze^SttVffifcB*. 

«. 

[0009] 

[»«8*»»r*fcft<D^«] *»W»Wlfl>®#|^ 

./ x;m a cut tEftjtftSQHKtflut? taun 

«±fcttftfe#v*:T«fc ttTM±K«tl*&4ifcE« 

EW***tl*.*-f ^9x> hSHBU'Ny Rzfel\ 
T, *iJEai!l«(J>l«rCE*#84Slc»rtt*1IIljlj!)«aK 

e* ftttomtifimtm* & **»f= ^-cwe* 

»*OH**rtl-»flll=<ltt t Tlftlt &*ifcfcttSPi: ft 

ttEEBfMtod>ft<fct1!trE&SMfiti!l#Hr 
EfSHlfliaiMftEfaoTKfr 6*iTt»* C * Sftttfc-f 

[ooio] mRiouittt, Ett*js©«$fc 

C tft < ESJ**<7>HM;*j*ififlD$-t* 
[0 011] *«E<0*2<O»ttli, »105Ba«l=*5^ 

t\ fltrffistfjwi*. iwaE*3B*a*<»fi84*i.y=i«»« 

LfetttftMBEftilSMlcftii] L-Cl^Z 

[ooi2] ^«ii20!>nfltT*«, EftftgaaauR 

[O01 3] *ftW<DB3«>B8«l*, »1XI±2«5B8« 

[0 0 14] *fr««3aft«-ci*, gaa&«Jt«Mg 
[oois] *ftw©»4o«s«i*, H30tt«i=m% 



[0 0 1 63 *^*«405®«Tfl*, 5§ffiW<05fe4|gB-v 
[0 0 17] *8B®$5®lBttlS, » 1-4 (0^*1* 
»ofsffllc&T$lttrE£WiP»4a!»a«j5<3 0' JitTTf 

[ooie] ^«»sfl>j8#-ett, e*« 

[0 0 19] *«^OW6«tt«l*, »1 -SCDIiiltlfr 

[0020] frfrsxeomTut, &*n*vimto 

[oo2i3 *mm 7 ronttis, « i ~ 6 ami* 
oi&mz j3^T, KncE»»±aj6<s/ y a >m<eaa« 

«. 

[0 0 2 2] jWS*7<0J8*iT?l*, X^N 
[0023] **WWS8<0»«!|*, »1~70>Wlfr 

[0024] **a»8a>»«-ett, ^vKO'f^it 

[0 0 2 5] *»^©*9 0>|8«il*, E***S$»^ 

t * c t (= * y mBEftftJMcttfs:? *ffl«i=mrEE 

«(*Jiat^WE J; ft <c « E«3»^ * -f> 
^S?xv Htffi»^«v KC5llJft*j*l=*JtxT, MESS 

LT, < mBS««ffirEEA^S^:«««i«(DinrE§ltt 
H*ffrEEAft^094H«AISJ««^&(t>A«i:(i<)»-3. 

1 Olfii:. flIE3»tta±lcWET1lttS, Ett^JlA 

«»*t*B2«>iSi:, frE*«*tt#lEHIJ*&|iMB 
3»ttJBl=«-r«*"ex«*yiy^LTlWEE*«4**» 
fifefftW 3 ©let « c i:*»«i:r*-<>* S? 
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[0 0 2 6] *fr«tt90Btt«|*, -^V 

[0 0 2 7] *35$0»1 0<DI8«$I4, »9<0»«|::fc 
f*«**/<*-s:/*L-CHia*a*t*xafc, ft 

I0 0 2 83 *^«»1 0(DB«T»|*, 

[0 0 2 9] 1 1 ®b*i*. *9<Dmiz& 

l*T. ftlBft 10X814, fta**$/<*-x>$*L 
■C. ft!BEfl»±a(c»fl*$a*|;:fttBEa«£a* 

ttsMflisKttr«a«c»jitr«x«^« mrEsa.t 

0aB*ftl=fc«, 

[0 0 3 0] fr*«Bi l0ffi«T?{4, S«0Bttl=a 
[00313 

[«9!0*Jfc0JB»3 WTfc*aW*aft»8(z*^ 

Tr»ttn=Rwr*. 

[0 0 3 23 (£»»» 1 ) Hi tt, **B0*JSJi*JB 

i t=a**f hatatt^v Ke#**MimaB 

[0 0 3 33 BftrS*?|=, »j*ft|$S&i 01*. * 
Slfi»ft-SI4B»tt (110) Oi'Uai'JIUMM* 
6 ft*. 8lE»»*»fi1 OiLTtt, a*. 15 0-3 

oo/nnUoijfflte^i^h, a*u<i4i 8 

0~280/<m8a, «b l Ja*L<tt2 2 0nm8atfl) 

»*<oto*<ffai?**, out*, w»**s*is£s 

fl0RB0BttCftt?o. BMVatft^fttfrfe 

[00343 aa&rtft&i Q<j>-u<nmtMnwk% 
y . ttffani=i*?ftniM:is* y Lfc=Bfcs>y 

a^fc&S, mZO. 1 ~2//m0»1iB5O;6<j|jtoS 
[0 0 3 5] -A, aftBBBBi O0BnBlzl4, J, 

y = Aaataaax >y-r * 1= J; y , 

[0 0 3 63 R£ttxy*>?|4, J/yq>^ 

(110) Sl=fit««i 0 (1 1 1 ) n 
ts =0810 (iii) Bfcft7 oSro&srfcfcui. 

o±e d i o) aBfctt3sa®ftait&i-g20 (i 

lOBfcMiJau (1 i o) E0x.>*>yi,-h 



tttSLT (111) Ea?x-j/^>yu-hA<ttil/i 
B OT*ft«i:(,\^148i$fj ffl L.TtTfc*t**0-<?aS. 

1 ) 5Bfc$»00x-30ft20 (iii) Hi;T»rt^tv 
[0 0 3 73 **aj»ftT*l4, «-E*»4Sl 2fl)fija 

*»10 (hi) stj, fiias»2<o d 1 1) an? 

BBLTl**. Z0E**ifeBl 214, SftS©RH*«l 

o fcisisaaLra^as o{zmtz*vxy*^vt 

'J 3 vagflsafcx », f^Jft h7>\>-h y aacfl* 

[00383 *E*«^ai 2 0-aicaa*« 
«-/x^hdi 114, Eaasai 2*y«»-efl-3» 

<»BMuTi»*; *fc:b*, /;0HBD1 114. s*y 
7x->*i/*) -r*=ti=*y»«*^r^«, 

/\-7Xv^>yi4, X9f^^|Oiai:J:V(r() 

ft -So 

[00 3 93 CCTJ, -f5/^»tttBE»*<O^I=4* 
SEfcfcifeSl 2©;*;£3fc, -f>*a*tfctt*«yX 

>usflDi io?***ti4, tttt-r««f^»i©a, atta 

XJUBPi 1 t4ft+«m<D»fiT*»a < j:<»fit-r$ jB 5 

[00403 *fc, $E*ft±ai 2*aa*-«*a<r 
>*a3 1 ti4, aat«»±«2 o0#Eaasai 
2 ©-»»i=»*t4fflai=**i**i»a4iitfc'C 
tt»aap2i*^Lraa**i.Tfcy, <oti±zm 
4 >*a»aan2 1 ^u-c^a-r >^S3 1^&« 

[0 04 13 &OLtE2 0l4, ltra<D*E*a±ai 2(= 

a«Lfc«< i>*0w&aan 2 1 *t»asftfc, as^w 
*i4\ 0, i 1 mmu, aaaaa^3 o o^ciyT 

■C* 09S.I42. S~4. 5 [X10-VC] -Cfeft^? 

*-te9 3t/*x*N&fc$ 8 «a» >^««&aaP2 1 

l*» S3 (a) , (b) ICS** J: 31=, «-E7jft^Sl 

rt*^. »it«E2oj4, ~*0B"ea»»a*ai o 

014, •ffiatj«aw>7a3 1 ^-affitflisi-r*,, 
[00423 *a-f>*s»ji8a£«3 014, *a«<^ 
aaieMBtaaritetav, /x^ana, -f 
^*atttt»«ai=*i:ft:aiE<i:a*0^-f >u^*« 
ff*a^T#a**ifc*0-e*«. *3»»«s-ci4. « 
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3 0 O. ZmmiUH 

ft, 

[00431 -<>$fcfl!l$g4 0l*, 7.T>l>X£lRfr$> 
tty, -»<&B*#a^£B3 1 <D-S®$«j£-fft 
tit. <f >$SB«4 0l::|*, •|ft^©B<J5 
-fljfc A-7 1 y ? fc * y Slffi 4 0 a * JMtT ft C 
tCJiU)IM4la(Mt»«u ft&fr 
>*«»$ai+ft-r axn 4 2 *tfriktBift«4i-c 
a*. bbbaii*, ^^^tottibionircjg^-r 

C5*<0T?, teroE**4Sl 21=, *ffi-f>*B3 1 $ 
B*LT7Stt]EXI**aEj!l*tafeft0tBjt-r«. 

<f 2'*BA.a4 2fc#Mia4:/*ffa 
*»£<Da«R*lc<&»fcBOtt£#*LT, <f>*SB 
«40*0. 2mmiU *C-»*W*0. 02mm 
a>BfcB4 1 £ LTt>ftA<, /\— 7i y ftg 

RB4 1 ro»flS*«8gf ftfcttl=. -f it*£B£4 OOD 
SSttOA^&O. 02mmJfcL.rtJ:l». 
[0 0 4 4] -£ s SitS»«»tSi oanaB&ttAtt 

fli<0»tt«6 0±IC(4, ***t9)J*.tf» mo. 5 Am® 
TBBB6 0fc, M1 //mO>EB#»7 

Ot, »<*A<0Jxtf, MO. 1 tfmfl&JtBBBBOfc 

0*»jau-Ct>ft. ZuT, EW**3 0 0hfc, TWffi 
B6.0. EBt*«7 0, fttf±WlBO«dfc«B#e 

-ttflKIt EBB¥3-Ooe{Mifti-AaBft 

taaBBtu M<9«t«xtfEB{Mi7ot#sA 
ft±ai 2 l-c«j**«. *lt:, c 

K7 0ANfeH«*iH, HM">0tS0 c MR(=j:yE<t 
BftJPBtaBttBEBffcttHp^Ofcl**. 

TB««6 0I*EB**3 OO0#aBft* 
U ±t«M8 0*E«S5^3 0 0a>ffl»mifiSi:L-CU 
K»lalK^IE«lfl)ff^-ec^*jfi|cLT i tSWl* 

teBa#»a*Jh.T^ftcfci=ttft. zctb, 

EB*? 3 o 0 1 SKEH*^ 3 0 0 aBBf=<fc y Btt 
A<£ C ft 93U4K fc ***>-&t:EB7 <? * a t Jiff 

ft. ^aufcfiijTri*, »tt«5 oavTBffiae 

0A<B»t£i:LTfM3Tft*<> TBffiS/><»tttt*»;fe 

ft*ai=LTt«ki^ 

[0045] vua:'*lftrtME*6tt«ttft 
»tf«<Si o±(c, E«*B7 0«t*»jatft^n-feX 
*H4*tfB6*BBLfcj&tfeKW-rft. fc*>\ EU, 
US It. £I=E*»£S1 2<0i|ig»fii«>BiEH7*fcfto 

[004 6] 04 (a) fc«*J:5fc % BB***Bl 
0®E*ft££l 2 flfttf,- «f*>$y 

v^«ic*^ri»*u-c» E*«±ai 2<o*i»G)jiisii 
tt*>6**«eiej^-9r«iftr«giTf»ja**iftiaii5i 

0 Jftix-p, COBBBBBC1 Ofcfcft 



BftBSftLT, fiSBfiS^Jtei O0PQB1 OaflDI=-K<t 

i> y a >*n &<tft»ttai 6 o mm ft, 

[0 0 4 7] @4 <b) ltaTJ:3K, X/<9* 

y>$rsTB*iReo*fl9j***, c<otb««6o® 

wtu-ci*, e***«»a-?ftft. chi*, xi<»* 
vvfa^y'ir-ttua-uftB? «*BaEtttB7 o 

I*, anBfcXftff HftTXf*B*BBBT-? 6 0 0 ~ 

i ooo«OBBaaa'*MBLTaBft**«&B-Atfe 
ftfrs-sfcft. TiflMeoo«rftfdE, cro 

**tt*fl, 8tt»E«TT?»B14*«fcT**fclfiKl*- 
&*Y\ Elflt«7 0fcL'C9 l *^Ki>^r>>U 

a <pzt) eaitfcaaici** a<ba«a!»i=j:fta 
ais©afb*<'>»i\zt*«a*u<. c*i*0aa** 
&**wa-efeft. 

[0048] B4 (c) CB**3l=, 

y >yi=*-3TEa»a7 otTaaae ooa«(sa 

■aTffiBtft. = aEBttK7 0ettftfcLTfi, 

^av^a^aa <pzt> awinwofrPx* h 
bbba? Keaatfta^tettjfa-e&ft. * 

ai6^ai?l4, E««:»7 0£X/<'v^y>ya$ffl^ 

ri^ft*t. ««.ijt, aa*««!i*M«ic59fi¥-^ttufe 

a-r«=^^aaiMbijn^6«ftE«(M7 otffft, 
y/v-^a*ac\ft c t t-e t*. 

[0 0 4 9] ^-^USXttX/tt/*';*/* 

aaic^upzTQaattacaaa, 7/u*v*»« 
4>'vaas«ittR:'caavaAaa»*«»ji«n^ 

[0 0 5 0] H4 (d) l=JRfJ:7l=, 

8o*«arft B ±aa«8oit, aaaoawttwc 

<<o$a*, »attaib%i*«ffiffi-e*ft 0 ^a^a 
t*i*» ea*x/<y*y>yfcj:ijrtBurt»«, 
[005 1] *a>a. BB (■) l=)itt*5iz, eb# 

«7 oav±Bifia8 oo**i<vy>4TLTEaaa 
x-cfcft. «*:, c<D«t:^i=u-ca»rt*ftofea, a 

5 (b> lz«T*5lc, WaUfc7A*y»«CJ:ft«> 

Si 2*$fflMfcrft. 

[0 0 5 2] a±Haufe-aoa»aatw«ttx 9 

^vyiz^oT, -«tfl)'7x/\±|-&»(Df ??£BR 

i=aau, ^n-t^MTa, a 1 tear 3«>* 
x»«a»a»*i o«(=»a-r«. «• 
«ufcswsa»j*a$i os. »±(E2o. ^a-f>^^ 
»«ste3o. atMv»Bffl«4o-j:naa*u-c- 

[0053] c»*5icaaute«< >^i?xy hstaa 
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BBUj:iiftttaB»BBfr&aBftB#K£ 
0\ TtBB6O&±BttB8O&09»|=BE$Bj|n 
U BttBSO, TBB»6 0*T;EHtt«7O£fcfc 
*»B*tf* = fc(=*y. E***Bl 2W©E»*<B 

*y/^i/WPi Bhutan-*. 
[0064] melt. z<t>*?\z&ftztitt<(w?x 

v h*BB*y K0SBVBBfttflfflBB'Cfe«. 

[0055] **SSJ»B<D W >^i9h j£E«^ 3> h* 

i±, Hsic^'rjJilc, TlBBeo, SBBB7 0& 
y ±BBB 8 0 A> c, £ «EBB* 3 0 0 jb<E2JB£B 1 
2IC»B**««l=»lffe*l, E*»££i 2l=ttftr 
$B«T^^Bftl=»jttU«lMtWl=, EBtt«7o;& 
tf-tBBtts 0fr&fc$EH*BB«3 2 0*<»fifc**i 

*Btt*B-er** E«<*W7oaur±« 

BBS 01*. «EBttBBft3 2 0<D*ttft-Htl»fr 
&BB±*T»K*ih.. BBL.et^±mBB8o«B 
ttififtl=rttffBB#»«*j|i, #EB#BM»3 2 0<& 
BMBBfcft-sTlMt; 

Co 0 5 6] TBBB6 0I*. *B«SJ»BT?(i, 

«»<OEB**:1)eKW3 2 0<0*aBffii:JSoTfey, it 
tt*fcfcBB0EA»BSl 2fc»JEt*B«l=HoT 
Hl7&*lTH*. mtt, E*56£Sl 2©EB(*B7 0 
»tUB««BO^K*jh,*B<Bill*!l*. E*iS6ifeS 

1 2<04»Ba«-C/^-=>y$ih,Tl^. 

[0 0 5 7] *y>, co?*^*Em(»fieijiB3 2 0At)i> 

fiSS*iSEa»i£Sl 2fcttAt«*ttft*£B6 0 
tt, *BBJ$B"l?l3u Eafc££l 2 0B3ftBBBfr 
&**Wl=Ajfc-DTE*«£Bl 2Bl=«WLT«Slf 6 
tiTtey, BBBOTftUBBirrftBiiiBe 1 t<f-jt 

tv« 0 tfcfc*. PH*Bso©E*f6^ai zizmt 

SBBKI*. BXtircBv9«<DBB«<Bft**m>« 
[0 0 5 8] BUBS 1lJiJl.<03iiH±B6 0l=5e 

3 0' WTT?fc4Ci4t»$Ll> s ttt, Z 

obubs i obbbmu Bi^B«ft* *<fic y«< 

[005 9] C«J:5<CBttB5l J:l=BB**i 
«E«#BBB3-2 0 BBBf «TBBB6 0« EB& 

K7oa0j:bbjR8oi*, *sjs»jBui*, 

#1% =0B£ttsO0B£|:Bo'CftB*4i'C&U. ffi 
£B0BB6tB VBBtt J: 8 -a tU*. 
[0 0 6 0] COJ^SBflSTMi. EB*B»«3 2 0 
= fc«<, EWfcBBS|J3 2 0*BJi&T$ 
EBMR7 0«#B«<JttB«*c4«:^ EBBBBB3 

2 0<0B»2j«A-tT*C ffcfcfc* E7J 
B£S<&1 2 *c£fc< KB* *0UtJ£, 



E*f§^Bi 2BBtt«Bfcfeij0BB*j«tBft?«.. 

*£BBB"8tt« B14B5 0(D55ffiB5 1 A<E* 
B±Bl 2B(=Btt UTBlt E*$*££l 2© 
< tt<9Tbi«fcttffl=BS«<X*lt. ziMz 
*y, -f ^ttBBB*BBt*=i:*<TJ*, -rv^at 
tfiBtt*A±f*cfca<***. 
[0 0 6 1].**:. EB#BB«3 2 O0BB*j*<j<5± 
fcft*fci&» EV#BBtt3 2 0«>iH»AttBfcE3JB 
BB1 2«B^HItt^d)n« itfcB«MBaffeK< 

r*ct«<-et*. r«rt>«, E«*BBB3 2o«>ft 

*£lfTBW<»ffl$»<*$i:, BB«eMtt«<ffB« 
fctt* EBfc*B»«S3 2 OflSBBl^S&BtScDgfcteB 
*BJ6»ttT?(±, EB*B«iSU3 2 0flJ 

B»**<»u<B±*ih.r^*fctt, «»«*+#i=b 

= &-3Bfttt0BA1*tA±?-«:: 

[0 0 6 2] Ea«£gi 2l=**AfS«8<&P 
ttBsott, E73*£S1 2*flSjfrf$Bi => EBttB 
BB 3 2 0 «B«-r*<&Ha>l*JtPf57J«l=«J: oTB^S 
B#±CTB£Bs 04tr*l=Btirr ft******, 
*BEI*, =a*9&BBt£ttt0'*l*&li a fBte 
4. E»B£Br2<£BAf «M*0*ttB5Ol* % ± 
BLfc*5<E«B**tB*L/S:«B'5*E*Biai 
2BteBttLfeBiilB5 1 t*<3Tl\*fc*, ±ao>* 
a«B«t«« = i:«fc««, 

[0063] (SBJBB2) B7I*. BB»tt2iz«* 

[00 6 4] «KBB8tt. B7|=»t*3te, E*5g 
&£1 2|=»rtlf51I«<D»tt»5 0*E^»±Sl 2 
J:ttBttBfcBaT«£|l|ff B lAfclt, CABBB 
5 1 A<DJBtt(=}&oTEHft!l6BaB3 2 ofcfcitfcia 

[ooes] i»*5ttBBJc<5^rt, mm 
Bi tra«4«j*s»4c:fc]at-ce€ 0 
[0066] (BB»B3) H8|*, BBJ»B3|=B« 
-f ^»9xy hABft'sy h'fl>BBir(5Bi?ft4 g 
[0 0 6 7] B8l=*-r*3l=» *Bft»ffiTJH:. EB 
<*«7 0<D±B««8 OBOBH«#1S«6 0(DJ»«|C 

jQ^tatfife-K-r, ¥Bfc-r**5fcLfcBni*, s*s» 

B1 

[0 0 6 8] cw*9fcB*l=»lvct. BB. B«SflS 
B1 i:3B«>3«iS*f?*c<!:A<T»*« (1 

[0 0 6 9] BB. *Stt»B«>«fe7lc. EB<*B7 0 
(0±BBB8 .0«*>FBfcT*fcl*» milt* EB<*B . 
7 0 By*-?JMfeBC* y BB^fttf, BBI=»Bt 

[0070] womtoBto) u±s *ft®o>$nn® 

B*KWUfc*<, -f ^7'/x«; hBEB^v K»B*W 

[oo7i] B*i& ±aLfc*fih«2ow«i, *a<f 
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>£S»filt«Si3 Ofctf^X-fe^S >y$Xfii: UTt J: 

<s a&ia*, amou 1 tsMmt Lttf^x-iz?* 

[0 0 7 2] *k % ±%L1tmmT!\* y /x*hq 
*SK0»J**ffil 0«>iiMi::»;fcLTU«!6<, Hie SB 

[0 0 7 3] CG>«* 9 Ufc»«»tt05»jS»«H 

-e(o§S8fl)Bfii*Hi oi=^^#t^r. 

X;U£4R1 2 0lz£&*;tx» C*LC)/X^HP1 1 fcE 

a*£a 1 2 taara/ x^aap 2 2 »±« 
2 0, #a-r>*a»rts«3 oaut»affi4 1 A&t; 

•f S«J«4 O A$*af* J: } l=R*;h.Tl>$. 
[0 0 7 4] *B«»tSli s *0)tt. 8A&4 1 

A4:<f ^^Afil]tR40At*»J«i|ittL, <fi/?a«E • 
4 0AIZHP4 0 b*»«Lfcjy«.|*, **MI=±ML 

fcaaaafeBft-cfcy, H-»$rt=tt!5-»#t#U 

?ltt-f«ttlg|**B&?«. 

[0 0 7 5] *fc, ^5*. £af>*a*S5BJB&*tS 
[0 0 7 6] C»*ai=, *S8BI4, «OAtCAL« 

nay, a*roia©-f^';st) hAea<\y ki=* 

[0 0 7 7] Z*iMaUHMM>99xyh 
StiBB'W Ktt, <f MJ y$>»±aaf 4*f i/ 

*aB**WT*IB0^y Kai» K«>-«^fllflUL 
<W9xv h3ttBtt80l=»ttS*l*, B0 1 1 

[0 0 7 8] Hi 1lsa?J:}IC» 'f^'/iUhffi 

4 >9BB*atB*r«*- h y v9z a at; 2 ba< 

1 B*»ai,fc**u*i>3tt, BB**4i=aytti 7 
fcfcfc**y vSM*5l=«*flaae«l=Rlt&iK'C^ 
$. ZOfZ®^? Ki=v K 1 ASV1 Bit.. BiLI*. 

*Mftfc?***«f >*ajMMktf*9— f>*a«a 
[0079] *lt, au'e-iieoaaiiA^Ba^Ltt 

^«»<0«*J3«k * -f s >y<;u h 7 £4> ur 4f* 'J 

•yy3i=ea$*v*cttj s gaa^? Ki-9hi a a 

1 B$»«Lfc*-V 'J V5?3 I*** 'J V?1$i5lZ®-3 

r&a*ft«. -a, »a*{*4i=i**-vy^i;«i5f= 



-KSA<??T>8fc*S8M*&*iTtt2S£;h,S*3{= 
[0080] 

wt tsftasaatt&rt a * 

tRlt?E«*ftBttftBB*«**CLfe. Ziftl=J: 

y» EBMBtt&0««Kx.«c£«c<, 
«es± , r*cfc*«-e* % aaaaafc yaEtaaa 
a«>K»a*<JtiinT$. ufcA^oTH w v^attua** 

[B2] ^aaoseftaai has 
a^vy K*a < ra i eay> a 1 «>¥SBat;wfsia7»* 
s. 

[B3] Bia>»jL«i«aaa#iR-rB-vft«. 
[04] *aaa>aaaai<oaaflaxa«»-rH-7 
a*. 

[as] ^a^«>aifiaai«anaax«$^BT* 
**. 

me] *&n0£Kaai v haia 

m*9 KaattraaatflraB-cfct. 

[0 7] *«0©«»»a2i=««-f >**;x,, hstlE 
a** KOMRIIVtt, 

[08] *a«®aa»a3J=a«'f hscie 
a^v Koaaaaa-eat. 
[09] *«a<J5«<Dattaai=««-f >99x* ksc 
aa^» K*at-5MMiMa'va«. 
[0i o] *an0ttasis»acB«<r:/9 9x9 k 
atea-Ny h**isra®0T?*$. 
[01 13 *aa«B-aaaai=a«<f >^tfxy 
aaafi«aa0-?»«. 
[»aoaw] 
i o gstK^>aa«i 

1 2 E*S8£S 
6 0 WttK 

6 1 &ua 
6 0 Taaa 
70 Ea^a 
so jttt&a 
300 Eaa^ 
320 EawteBS. 
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CB5] [Eg] 
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♦ 



F 2C057 AF37 AF03 AQ41 AG42 AQ44 

*m AG59 AP11 AP14 AP32 
AP34 AP52 AP56 AP57 A002 
BA05 BA14 



